The effects of disclosing financial interests to potential research participants are not well understood.
INTRODUCTION
Clinical research involves increasingly complex financial relationships among investigators, site personnel, research institutions, and industry. Commentators have raised concerns about the financial conflicts of interest that can arise in such circumstances. [1] [2] [3] [4] [5] Prominent among the many options discussed for managing conflicts of interest is that financial relationships that might pose a conflict of interest be disclosed to potential research participants. 6, 7 However, the effects of such disclosures are not well understood. Earlier empirical work 8, 9 suggests little effect on willingness to participate, but methodological limitations make it difficult to know whether this finding applies to more realistic cases where a person is presented with a single financial disclosure and must make a decision about participating. Furthermore, recent qualitative work suggests that disclosure might affect outcomes other than willingness to participate and that the level of risk involved might influence these effects. 10, 11 In this study, we used a hypothetical clinical trial to examine the effects of financial interest disclosures on 5 main outcomes: (1) willingness to participate, which is important because clinical research is predicated on enrollment; (2) relative importance of financial disclosure because it is crucial to understand the context in which financial disclosures are used in patients' enrollment decision; (3) trust in research and researchers because disclosures might affect this factor that is associated with participation; (4) surprise about the financial relationship because it indicates how the disclosed information deviates from people's expectations; and (5) perceived quality of the research, as it is relevant to the perceived value of participation.
METHODS
We conducted an experiment in which we manipulated the type of financial disclosure each participant received as part of a description of a hypothetical clinical trial. Participants were a convenience sample of adults in the United States with diabetes mellitus or asthma. Participants in each disease group were further categorized into 2 levels of disease severity.
Participants and Procedures
Participants were at least 18 years of age and were members of the Harris Interactive (Rochester, NY) Chronic Illness Panel or the Harris General Population Panel. These panels consist of adults in the United States who have agreed to be contacted about research opportunities. Harris sent recruitment e-mails in September 2005 and continued until at least 880 respondents were recruited for each of the 4 disease and severity categories (i.e., mild asthma, severe asthma, mild diabetes, severe diabetes). We used N =880 because this was the minimum number of respondents per group required to detect standardized effect sizes greater than 0.30 and 15-point differences with 80% statistical power. This recruitment strategy is akin to using electronically posted advertisements, which results in a convenience sample.
Respondents with asthma who had been hospitalized, visited an emergency department, or used an oral or injected steroid therapy in the past year for asthma were considered to have severe asthma. Respondents with diabetes mellitus who were using insulin or had visited an emergency department or been hospitalized for a diabetes-related event in the past year were considered to have severe diabetes. We excluded respondents with gestational diabetes and respondents with mild disease (either asthma or diabetes) who described their general health status as poor. The institutional review boards of the Duke University Health System, the Johns Hopkins Medical Institutions, and Wake Forest University determined that the study was exempt from the requirement for approval.
Clinical Trial Scenarios
Respondents in each group were presented with a written scenario (Appendix A, available online). Each scenario included a description of a hypothetical clinical trial evaluating a new oral medication pertinent to the respondent's disease, a description of the potential benefits and risks of participating in the clinical trial, and a disclosure statement revealing a financial interest in the research involving either the researcher or the institution in which the clinical trial was being conducted. The scenarios and disclosure statements were based on previous research and on input from an expert panel (Appendix B, available online). 10, 12, 13 In an effort to create both "low stakes" and "high stakes" situations, we manipulated the risks of participating in the hypothetical clinical trial to pose greater risks to respondents with more severe disease (i.e., damage to vital organs rather than headache, bloating, nausea, or rash). In contrast to previous research that presented the same respondents with multiple scenarios involving different financial relationships, 8 we selected a more realistic approach that provided each participant with only 1 depiction of a clinical trial that was related to his or her disease.
As part of the scenarios, each participant was randomly given 1 of 5 disclosure statements about a financial interest in the research. The disclosure statements included 1 describing a generic, nonspecific financial interest and 4 others giving specific descriptions of per capita payments, money received outside of the clinical trial (e.g., consulting fees), equity ownership by the researcher, and equity ownership by the institution (Table 1 ). All disclosure statements explained that an institutional review board and another committee had reviewed the financial interest, that these groups did not believe the interest would affect the safety or scientific quality of the clinical trial, and that more information was available upon request.
Measures
Before reading a scenario, respondents completed the Trust in Medical Research measure, a 4-item measure of trust in medical researchers. The scale was developed, piloted, and validated for this study.
14 After reading the scenario, respon- Welby Medical Center, the institution conducting this medical research study, might benefit financially from this study. Specifically, this research study is designed to test a product made by Acme Pharmaceuticals. Welby Medical Center has an investment in Acme Pharmaceuticals, such as stock. The amount of money the investment is worth might be affected by the results of this study. This means that Welby Medical Center could gain or lose money depending on the results of this study.* *The bracketed portion of the generic disclosure statement was repeated verbatim at the end of each of the other disclosure statements, except that the fifth disclosure (institutional equity) referred to the institution's rather than to Dr Smith's financial interest.
dents answered questions developed specifically for this experiment regarding the respondent's likelihood of participating in the hypothetical clinical trial, the relative importance of the financial disclosure as compared to other aspects of the trial, change in trust in the researcher or institution, surprise at learning about the financial relationship, and the perceived effect of the financial interest on the scientific quality of the trial. These questions were developed based on results of a focus group study 10 and were subjected to 10 cognitive interviews to ensure the understandability and appropriateness of the response options.
Statistical Analysis
We compared respondents' characteristics and baseline trust in medical researchers among the 4 disease-severity groups using χ 2 tests for categorical variables and analysis of variance (ANOVA) for continuous variables. We calculated Pearson correlation coefficients to examine relationships among the 5 outcome measures (likelihood of participating in the trial, relative importance of the financial disclosure, change in trust, surprise regarding the financial interest, and the perceived effect of the financial interest on the quality of the trial). We conducted factorial ANOVAs for all outcomes to examine the main and interactive effects of disease, disease severity, and disclosure type. When we found a main effect for disclosure type (P<.05), we examined all pairwise comparisons using independent-samples t tests. To examine relationships between each outcome and other respondent characteristics, we developed exploratory general linear models using backward-stepping variable selection. The variables considered in these models were sex, age, self-reported race/ethnicity, geographic region (East, Midwest, South, and West), education level, household income, work status, health status, and the "total trust" score from the Trust in Medical Research measure. Within these models, we also tested whether disclosure type interacted with respondent characteristics. We report these findings only when practically significant effects were present.
We report all effects from ANOVAs and other general linear models as standardized effect sizes (d) calculated as the difference in outcome between 2 groups divided by the SD of the outcome. 15 For the 5-point Likert scales, we computed d associated with a 2-point change in the scale. This study was designed to detect differences as small as d=0.30 with 80% statistical power. (A d of 0.30 is equivalent to a correlation of 0.15 and to the difference between the 50th and 38th percentiles of a distribution.) Because of the large number of statistical tests and the high statistical power of the study, we interpreted effects only if they were estimated precisely (P<.05) and d≥0.30. We assumed that statistically significant effects with smaller effect sizes were unlikely to have relevance for policy decisions. We also illustrated the effects on willingness to participate in the hypothetical clinical trial by dichotomizing the variable as "yes" ("I probably would participate" or "I definitely would participate") or "no/unsure" ("I definitely would not participate," "I probably would not participate," or "I am uncertain if I would or would not participate"). Many outcomes had skewed distributions, so we repeated all ANOVAs and general linear models using rank versions of the outcomes (i.e., Friedman nonparametric ANOVA). When results of the parametric and nonparametric tests disagreed, we report the parametric results only for effects that were significant in both the parametric and nonparametric models. Table 2 shows characteristics of the respondents. Respondents were equally distributed across geographic regions of the United States, and the large majority was white. Overall, the respondents were well-educated and had middle to high household incomes. Baseline trust in medical researchers did not differ across groups.
RESULTS
Most respondents were either uncertain about participating (26%) or "probably" would participate (41%) in the hypothetical clinical trial. Although statistically significant effects were found for disease, disease severity, and the disease-severity interaction, the effects were small (d≤0.20; see Table 3 ). There was a significant main effect for disclosure type (see Table 4 ), with the largest difference (d=0.29) reflecting a greater willingness to participate in the trial when the researcher received per capita payments (mean 3.46, standard error [SE] 0.04) than when the researcher held an equity interest (mean 3.16, SE 0.04). When we dichotomized the variable for willingness to participate, a greater proportion of respondents would participate when the researcher received per capita payments (59%) compared to other types of financial interests (45% to 51%).
Although the respondents varied in the importance they attributed to the financial disclosure, most respondents felt that the disclosure was less important than other information about the hypothetical clinical trial (see Table 4 ), such as potential benefits and risks and the purpose of the research. The relative importance of the disclosure depended on the type of disclosure; the largest difference (d=−0.34) indicated that the disclosure was more important for studies in which the researcher owned equity (mean −0.89, SE 0.03) than for studies in which the researcher received per capita payments (mean −1.20, SE 0.03). We observed no practically significant effects for disease or disease severity.
Most of the respondents (59%) felt that the possibility of financial benefit did not change their trust in the researcher or institution. Thirty-six percent of the respondents indicated, however, that their trust had diminished as a result of the disclosure. Changes in trust varied depending on the disclosure. A disclosure that the researcher received per capita payments was least likely to change respondents' level of trust (mean 3.15, SE 0.03), whereas a disclosure that the researcher held an equity interest was most likely to reduce trust (mean 3.51, SE 0.03, d=0.52). Change in trust was not related to disease or disease severity.
The majority of respondents (67%) was "not at all surprised" that the researcher or institution might benefit financially from the hypothetical clinical trial. The extent of surprise varied by disclosure type. Respondents were least surprised to learn that the researcher received per capita payments (mean 1.34, SE 0.03) and were most surprised to learn that the researcher owned equity (mean 1.74, SE 0.03, d=−0.45). Although there was a statistical interaction between disclosure type and disease severity (P=.03), this effect was very small (see Table 3 ). In exploratory multivariable modeling, nonwhite respondents were more surprised than white respondents about generic disclosures (d=0.41), but we found no consistent differences by race/ethnicity for other disclosures.
Regardless of disease, disease severity, and disclosure type, all mean ratings reflected a perception that the financial interest decreased the quality of the science. Disclosure type was the only factor generating differences that approached the d≥0.30 criterion. The largest difference (d=0.28) was between the disclosures of per capita payments and ownership of equity. Respondents who received the disclosure regarding per capita payments (mean 2.95, SE 0.03) perceived less of a reduction in scientific quality than those receiving the disclosure regarding a researcher owning equity (mean 2.70, SE 0.03). Although there was a statistical interaction between disclosure type and disease severity (P=.03), this effect was very small (see Table 3 ).
Correlations among the five outcome variables are shown in the electronic supplementary material.
DISCUSSION
Current policies and practices regarding the disclosure of financial interests in clinical research are in a state of flux and uncertainty. Our findings help to ground discussions about financial disclosures by identifying their likely effects. Several important points arise from the findings. First, contrary to concerns that potential research participants might be unable to grasp the nature and implications of financial interests in research, 16 we found that respondents were sensitive to some of the financial interests disclosed. Respondents consistently viewed a researcher owning equity less favorably than a researcher receiving per capita payments. Respondents appeared to view other types of financial interest Second, disclosures of other financial interests did not substantially affect respondents' willingness to participate in the hypothetical clinical trial. In general, respondents were very willing to participate (45% to 59%). Consistent with this finding, most respondents assigned far less importance to information regarding financial interests than to other information about the trial. The findings regarding respondents' unease about researchers owning equity and the lack of an effect on willingness to participate corroborate data reported by Kim et al. 8 and Hampson et al. 9 In contrast to our findings regarding willingness to participate, trust in medical researchers and institutions was substantially affected by the type of financial interest disclosed. The disclosures made over one third of respondents less trusting of researchers and institutions, although they led to greater trust for some respondents. Greater trust might result from viewing disclosure as an indication of a researcher's honesty. 10, 17 Differences in trust among the types of disclosures occurred regardless of the respondent's level of trust before reading the information about the hypothetical clinical trial. Changes in trust appeared to be related to variations in willingness to participate and in respondents' perceptions that financial interests lowered the scientific quality of the hypothetical trial. However, the small size of these relationships suggests that they are separate variables. The findings regarding trust are important, given how central trust can be to participation in research and to public acceptance of research findings, 18 and considering the need to ensure that the clinical research enterprise merits the trust that participants confer on it. Recent widespread attention to financial interests in clinical research may help to explain why many respondents were not surprised by such interests in the scenarios. However, some respondents were surprised, especially those who learned that The main findings did not differ by disease or disease severity. We selected participants with 1 of 2 specific diseases to make the scenarios more salient and realistic, and we posed risks that were greater for those with greater disease severity to test the potential effects of disclosures in different research contexts. The consistency of the findings across the 4 diseaseseverity categories suggests that the findings may be generalizable to other clinical and research scenarios.
The survey has several limitations. It asked respondents about their willingness to participate in hypothetical clinical trials relevant to their conditions rather than in actual clinical trials. Further research is necessary to confirm the findings in the context of actual clinical research. In addition, the experiment was conducted using a specialized convenience sample of self-selected Internet users. One challenge in research on clinical research itself is that there is no registry of all trial participants in the United States, making it difficult to assess the generalizability of any research findings to the target population. Compared to adults who identified themselves as clinical trial participants in a large, nationally representative sample in the United States, 19 our sample had a similar distribution of race/ethnicity. However, our sample had relatively fewer adults older than 60 years. In addition, although the proportion of college graduates was similar, our sample had a relatively higher proportion of participants with some college education (as opposed to a high school education). Thus, while the relative differences (or lack of differences) among the disclosure types might generalize to broader populations, it is unclear how well the absolute levels of the outcome variables can generalize. Finally, it is likely that the quantitative measures of patient reactions used in this study do not reflect the richness and subtlety of patients' full experiences.
In conclusion, we found in this study, with the exception of researcher owning equity, disclosure of most financial interests in research, as recommended in recent policy statements, 7, 20 is unlikely to affect the willingness of potential research subjects to participate in research. This conclusion appears to hold for patients with both lesser and greater disease severity. Furthermore, patients viewed financial interests as less important than other information about the study. Future efforts should be directed at determining how best to disclose acceptable financial interests so as to achieve adequate understanding while not unduly burdening the research enterprise. This does not preclude efforts to identify and eliminate unacceptable financial relationships in clinical research. In addition, given that disclosures can affect participants' trust, it will be important to monitor potential negative effects on trust over time. 
